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CLAIMS 



[Claim(s)] 
[Claim 1] 

It is equipment (10) protected from degradation which makes a cause a reaction with a part of chip and a reaction component 
while having received an exposure of radiation for a chip (30) which contains at least one micro mirror which can be displaced 
according to an impressed signal, and the above-mentioned equipment (10) is. 
A chamber (16) for storing the above-mentioned chip (30), 

It has a window (18) which permits a penetration of the above-mentioned radiation, and an exposure of the above-mentioned 
chip (30) through which it passes in part at least 

Equipment, wherein the above-mentioned reaction component is swept away from the above-mentioned chamber (16) by a flow 
of gas. 
[Claim 2] 

It is the equipment (10) according to claim 1, 

Equipment which the above-mentioned reaction component is oxygen contained in the surrounding air, and is characterized by 
protecting a flow of the above-mentioned gas so that an ingredient which can oxidize the above-mentioned chip (30) while the 
above-mentioned chip (30) is operating with the above-mentioned radiation which hits the above-mentioned chip (30) may not 
oxidize, 
[Claim 3] 

It is the equipment (10) according to claim 1 or 2, 

Equipment permitting that gas reveals the above-mentioned chamber (12) to the surrounding air. 

[Claim 4] 

It is the equipment (10) according to any one of claims 1 to 3. 

Equipment, wherein the above-mentioned chamber (16) is provided with an entrance (20) of gas formed so that a flow of gas for 
connecting with the above-mentioned chamber (1 6). and sweeping away the above-mentioned chamber (1 6) from a gas supply 
source (24) might be received. 
[Claim 5] 

It is the equipment (10) according to any one of claims 1 to 4. 

Equipment, wherein the above-mentioned chamber (16) is provided with an exit of gas connected with the above-mentioned 
chamber (1 6), and an exit of the above-mentioned gas is formed so that gas from the above-mentioned chamber (16) may be 
received. 
[Claim 6] 

It is the equipment (10) according to any one of claims 1 to 5, 

Equipment, wherein the above-mentioned window (18) inclines to the surface of the above-mentioned chip (30). 
[Claim 7] 

It is the equipment (10) according to any one of claims 1 to 6. 
Equipment, wherein the above-mentioned radiation is ultraviolet rays. 
[Claim 8] 

It is the equipment (10) according to claim 7, 

The above-mentioned window (18) makes the above-mentioned ultraviolet rays penetrate. 

The above-mentioned chip (30) is provided with a micro mirror containing aluminum or an aluminum alloy and an electrode for 
generating electric power for displacing the above-mentioned micro mirror between the above-mentioned micro mirrors, 
The above-mentioned electrode is formed by TIN. or contains TiN. 
Equipment, wherein the above-mentioned chip is arranged inside a package. 
[Claim 9] 

It is the equipment (10) according to any one of claims 1 to 8. 

Equipment, wherein the above-mentioned chamber (16) is provided with a means for an electrical link of the above-mentioned 
chip (30) and a power supply means of the exterior of the above-mentioned chamber (16). 
[Claim 10] 

It is the equipment (10) according to any one of claims 1 to 9, 

Equipment, wherein the above-mentioned equipment (10) is further provided with housing (12. 12a, 12b) and the above- 
mentioned chamber (16) is formed of a crevice in the above-mentioned housing (12, 12a, 12b). 
[Claim 11] 

It is the equipment (10) according to any one of claims 1 to 10, 

Equipment, wherein the above-mentioned equipment (10) is provided with housing which contains chip housing (12a) and a 
superior lamella (12b) further. 
[Claim 12] 

It has an electrode for generating electric power between the above-mentioned micro mirrors, in order to displace a micro mirror 
in which it is how to operate a chip (30) and the above-mentioned chip (30) contains aluminum or an aluminum alloy, and the 
above-mentioned micro mirror, and is a described method. 
A step which applies a flow of gas to the above-mentioned chip (30), 

While a flow of the above-mentioned gas is applied by the above-mentioned chip (30). it has a step with which the above- 
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mentioned chip (30) is irradiated, 

A method while glaring the above-mentioned chip (30), wherein it is protected from degradation. 

[Claim 13] 

It Is the method according to claim 12, 

Equipment, wherein the above-mentioned radiation is ultraviolet rays. 
[Claim 14] 

It is the method according to claim 1 2 or 1 3, 

A method while the above-mentioned electrode is formed from TIN, and the above-mentioned chip (30) is operating with 
radiation which hits the above-mentioned chip (30), wherein a flow of the above-mentioned gas prevents oxidation of the above- 
mentioned electrode. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

Especially this invention relates to protection from degradation [ it receives the exposure of the radiation of a chip ] of a 
between about protection from degradation of an electronic component chip. 
[Background of the Invention] 
[0002] 

The equipment containing the micro mirror accumulated after one piece or two or more chips Is used for various applicable fields, 
such as a field of an optical switch, and a field of light modulation, now. The micro mirror contained in a chip is mechanically 
displaced according to an electrical signal, and spatial modulation of the light with which it was irradiated from the light source 
and which was reflected by the micro mirror can be carried out. In order to use it in the ultraviolet light region which has the 
wavelength of about 248 nanometers, the micro mirror formed from aluminum or the aluminum alloy provided with the good 
optical reflection property in this light range is used. 
[0003] 

The publicly known chip containing the micro mirror formed from aluminum or an aluminum alloy has an electrode arranged under 
the micro mirror. In order to displace a micro mirror, an electrical signal is impressed to an electrode. In typical equipment, the 
electrode is covered by TiN (titanium nitride) for determining the terminal point of the chemical machinery grinding treatment 
(CMP) in the manufacturing process of a chip. 
[0004] 

However, if high potential Is impressed to the electrode covered by TiN and it is further exposed to ultraviolet light, oxidation of 
TIN will be caused in oxidizing atmospheres, such as air. This is generated when radiation, for example, passes the slit formed 
between the hinges of a mirror and a mirror. 
[0005] 

The problem by oxidation (titanium dioxide TIO2) of an electrode is that the deviation of a micro mirror decreases, when TIN 
oxidizes. Although the cause by which the deviation of a micro mirror decreases is not solved thoroughly. It Is suspected whether 
the ingredient concerning an insulation is shut up into an oxide (Ti02). The power which the shut-up ingredient causes reduction 
of the electrical signal impressed in order to deflect a mirror, therefore acts on a mirror, and causes displacement decreases. 
Therefore, in order to acquire the stable effect, it is required to prevent oxidation of the TiN material arranged on an electrode. 
[0006] 

Until now, the problem of oxidation of the TiN electrode of an. above-mentioned chip Is not fully solved. Since rt Is generally 
known that oxygen has accounted for the high rate in the air, the one method of solving this problem is enclosing a chip In an 
airtight box arid making a box into a vacuum, and is avoiding contact with the air of a TiN electrode. 
[0007] 

The problem relevant to this method Is that an airtight box is obtained only with a manufacturing process with high precision, and 
the quality material which makes manufacture expensive and difficult. The power caused by the open air acts on a box by making 
a box into a vacuum. Typically, a gas airtight box is manufactured from one part using high level work apparatus. Some of those 
parts must prepare the high closure power of precision for the case where two or more parts are used in order to form the box. 
[0008] 

The necessity of preparing a window so that radiation may hit a part of chip at least by arranging a chip in a box occurs. 
Then, an airtight interface like the weather strip given to the circumference of a window, for example is needed between a box 
and a window. 

The expense concerning such sealing also increases and such parts tend to receive damage simply during shipment of a box or 

handling etc. 

[0009] 

Since air may enter Into an airtight box also in few leakage, in order that one more problem relevant to this method may not have 
leakage periodically or may inspect a box, it is that the labor of a maintenance increases inevitably. Additional apparatus, such as 
a manometer, may be needed in a box for such Measurement Division. As a result a labor and cost increase. 
[0010] 

Another method of protecting a chip from oxidation Is the method of arranging a chip in a box and filling protection gas with high 

voltage in a box from pneumatic pressure. However, a box must be airtight, in order to prevent emitting protection gas rapidly out 

of a box also in this case and to prevent the surrounding air's invading into the inside of a box. and mixing it with protection gas. 

Therefore, the above-mentioned problem is applied also to this method. 

[Description of the Invention] 

[Problem to be solved by the invention] 

[0011] 

In order that the purpose of this invention may protect a chip from degradation based on this advanced technology so that the 
stable operation of a chip may be made possible, it is providing better equipment and a better method. 
[Means for solving problem] 
[0012] 
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This purpose is solved by equipment given in the claim 1 . and a method given in the claim 1 2. 
[0013] 

This invention the chip which contains at least one micro mirror which can be displaced according to the impressed signal, While 
having received the exposure of radiation, the equipment which protects a reaction with a part of chip and a reaction component 
from degradation made into a cause is shown, and this equipment. It has a window which permits the chamber for storing a chip, 
the penetration of radiation, and the exposure of a chip through which it passes in part at least, and a reaction component is 
swept away from the above-mentioned chamber by the flow of gas. 
[0014] 

This invention provides the method of operating a chip. In order that this chip may displace the micro mirror formed from 
aluminum or an aluminum alloy, and a micro mirror. It has an electrode for generating electric power between micro mirrors, a 
described method is provided with the step which applies the flow of gas to a chip, and the step which irradiates with a chip while 
the flow of gas is applied by the chip, and the above-mentioned chip is protected from degradation [ it receives the exposure of 
radiation ] of a between. 
[0015] 

According to this invention, by sweeping away air from a chip by the flow of gas. the stable operation of a chip protects a chip 
from degradation, and is acquired by preventing oxidation and the problem to which it comes from there. Removal of this air is 
attained by preparing the chamber for storing a chip which has an entrance of the gas which slushes gas into a chamber from the 
supply source of gas. Since the gas airtightness for protecting a chip is not required for this chamber, it can be manufactured by 
an inexpensive method and is easy to use it. 
[0016] 

According to a certain desirable embodiment, a chip is provided with the micro mirror formed from aluminum or an aluminum 
alloy, and the electrode which is on a chip and has been arranged under the electrode in order to be covered in the layer which 
comprises TiN material and to impress electrostatic force to a micro mirror. Oxidation of TiN material can be prevented by a 
chip's receiving the exposure of ultraviolet rays in the part at least, and sweeping away air from a chip by the flow of gas, while 
operating so that a micro mirror may be displaced according to the electrical signal impressed to the electrode. 
[Best Mode of Carrying Out the Invention] 
[0017] 

The desirable embodiment of this invention is described below, referring to the attached Drawings. 

Drawing 1 shows the top view of the desirable embodiment of this invention. 

Drawing 2 shows the side view of the embodiment of drawing 1 . 

[Work example 1] 

[0018] 

The equipment 10 according to the desirable embodiment of this invention is shown in drawing 1 . It is for the equipment 10 
protecting a chip from degradation, and has the housing 12 called a box. The housing 12 of this invention is not limited to a 
certain specific form, but, in addition to the form illustrated, other form, such as a cylindrical shape, is usable at this invention. 
[0019] ' 
The housing 12 has the upper surface 14 in which the hollow 16 was formed. The hollow 16 is suitable for storing a chip. 
Desirably, when a chip is arranged in the hollow 16, the hollow 16 has a little bigger size than a chip so that only few crevices 
may remain between a chip and the side attachment wall of the hollow 16. Thereby, it accompanies on the surface of a chip, and 
the flow of gas hits so that details may be explained below. 
[0020] 

The optical window 18 is formed in the upper surface of the housing 12, ultraviolet rays penetrate the optical window 18, and the 
thing of the surface of the chip arranged in the hollow 16 which it hits in part at least is permitted. The optical window 18 is 
prolonged exceeding the size of the hollow 16 so that the whole surface of the chip which meets the optical window 18 can 
receive the exposure of ultraviolet rays. An optical window is formed from one which lets the Quartz material and ultraviolet rays 
pass of other materials (magnesium fluoride), for example, MgF2. 
[0021] 

The equipment 10 includes the entrance 20 of gas in the housing 12. The entrance 20 of gas accommodates the pipe 22. The 
entrance 20 of gas is connected with the hollow 16 in order to make gas blow into the hollow 16 of the housing 12 from the pipe 
22. Although the entrance 20 of gas is arranged on the side of the housing 12, this entrance 20 may be arranged to the housing 
12 at the suitable place of the bottom which counters the upper surface 14, or others. 
[0022] 

Another end of the gas pipe 22 is connected with the gas supply source 24 which stores protection gas. A flow of gas from the 
gas supply source 24 to the hollow 16 of the housing 12 is controlled by the flow control device (mass flow controller) 26. 

[0023] 

Desirably, argon, or nitrogen/hydrogen of protection gas is good. However, it is also possible to use for other embodiments 

publicly known gas supplied in order to protect from oxidation. 

[0024] 

Generally the flow control device 26 is a thing usable type. 

It is possible to control a flow of gas according to predetermined parameters, such as capacity of the hollow 1 6 of the housing 
12. 

[0025] 

Drawing 2 shows a sectional view of the pipe 20 of the housing 12 and drawing 1 . The housing 12 comprises the chip housing 12a 
which plays a role of a base plate, and the superior lamella 12b which has around the flange 28 extended caudad. The chip 
housing 12a is attached so that the superior lamella 12b may be met. The hollow 16 was formed in the superior lamella 12b, 
penetrated the superior lamella 12b and has extended. The window 18 is formed on the upper surface 14 of the superior lamella 
12b. As shown in drawing 2 , when the chip housing 12a and the superior lamella 12b unite, the chip 30 is arranged on the chip 
housing 1 2a so that the chip 30 may be arranged in the hollow 1 6. As shown in a figure, the gap 32 is maintained between a chip, 
a side attachment wall of the hollow 16, and the window 18. and a size of the chip 30 and the hollow 16 is formed in a size which 
permits that gas passes the chip 30. Since gas airtightness is not required, displacement of the chip 30 Is easy. 
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[0026] 

Below, in relation to further embodiment using the specific chip 30. an operation of the equipment 10 is explained still in detail. 
The chip 30 is provided with a micro mirror formed from aluminum or an aluminum alloy. In order to give electrostatic force to a 
micro mirror according to an electrical signal impressed to an electrode, an electrode is arranged under the micro mirror. An 
electrode is covered by TiN. in order to determine a terminal point of CMP treatment in a manufacturing process of a chip. 
[0027] 

In a process of an operation, in order to prevent oxidation of TiN material which has covered an electrode, the chip 30 is 
arranged in a chamber formed from the hollow 16. the window 18. and the chip housing 12a. Protection gas from the gas supply 
source 24 flows into an inside of a chamber from the entrance 20 of the pipe 22 and gas. being controlled by the flow control 
device 26. 
[0028] 

After flowing into an inside of a chamber from the entrance 20 of gas, gas flows into the chip 30 from the gap 32. and the upper 
surface of the chip 30 which meets the window 1 8 is passed. By a flow of gas which passes the chip 30, air is swept away from 
the chip 30. The air from which a chamber was removed by flow of not an airtight structure but gas and gas can flow out of a 
chamber. The housing 1 2 is designed enable an outflow of gas desirably from the side which counters the entrance 20 of gas of a 
chamber so that a flow of gas may cover the whole upper surface of the chip 30. An additional means into which gas is made to 
flow out of a chamber can also be provided in the flange 28 of a side which counters the entrance 20 of gas. 
[0029] 

In a certain embodiment, the entrance 20 of gas is countered and an exit of gas may be provided. When an exit of gas is provided, 
it is possible to reflux gas which flows out of a chamber to a gas supply source, and to form a closed circuit of gas. When 
expensive protection gas is used, this embodiment is effective in order to reduce a loss of protection gas. 
[0030] 

Air of a chamber is swept away by gas which passes a chamber, and a chamber does not touch air, as long as a flow of gas is 

maintained in a chamber after that. 

[0031] 

A flow of gas plays a role which cools the chip 30 which is. tinged with heat because radiation hits so that it may explain below. 
[0032] 

In an operation process of the chip 30, it is irradiated with- ultraviolet rays produced by suitable sources of release, such as a 
mercury-vapor lamp and laser, by the window 1 8. the window 1 8 is penetrated, and it hits a micro mirror arranged on the upper 
surface of the chip 30 which meets the window 1 8. The window 1 8 is formed from one which can penetrate Quartz, MgF2, or 
ultraviolet rays of other materials so that ultraviolet rays of a high rate may penetrate the window 1 8 and it may hit the chip 30. 
It is better to incline to the upper surface of the chip 30 desirably, in order to avoid a double picture (double imaging). 
[0033] 

It reflects there, and after ultraviolet rays equivalent to a micro mirror penetrate the window 1 8, they are turned to the exterior 
of the housing 12. An electrical signal is impressed to an electrode in which a micro mirror located in the upper surface of the 
chip 30 was provided caudad. An electrical signal generated from a power supply means of the chamber exterior is impressed to 
an electrode via an electrical connection means. 
[0034] 

According to an electrical signal, electrostatic force acts on a micro mirror and displaces a micro mirror. Displacement of a micro 
mirror changes direction of a reflected beam of light. Therefore, according to an electrical signal impressed to an electrode, 
spatial modulation (spatial modulation) of a reflected ray is attained at a place where a reflected ray has hit. 
[0035] 

Since a chamber is maintained so that neither air. nor oxygen and humidity can be touched, a non-oxidizing atmosphere is 
attained for the chip 30 arranged in a chamber. Oxidation of TiN material which has covered by this an electrode which has a 
micro mirror caudad during an operation of the chip 30 is prevented. Probably, this oxidation was generated supposing the chip 
30 was exposed to oxidation reaction ingredients, such as oxygen in the air. As mentioned above, high potential is impressed to 
an electrode, and oxidation of TiN material [ it is operating the chip 30 in an oxidizing atmosphere ] of a between is generated, 
when ultraviolet rays pass a slit between hinges of a micro mirror and a micro mirror and hit TiN material. If oxidation of TiN 
material cannot be prevented, displacement of a micro mirror according to an electrical signal impressed to an electrode 
decreases, and causes an unstable operation of a chip. 
[0036] 

Desirably, the hollow 16 is designed so that the gap 32 betweep the chip 30 and the optical window 18 may have a small section. 
A rapid flow of gas is made possible along the surface of the chip 30 with which radiation which penetrated the optical window 18 
was irradiated by this. Therefore, in the required ranges of protection, such as a range irradiated by radiation because there is 
the small gap 32. air is removed from the chip 30 at high speed. Even when a flow of gas from the gas supply source 24 to an 
entrance of gas is poorly set up by the flow control device 26. advanced protection is attained with the. small gap 32. 
[0037] 

Since airtightness is not needed by solution of this invention of giving a flow of gas which passes along a chamber but 
manufacture of the housing 12 becomes inexpensive by it, protection with a low price of the chip 30 realizes a chamber. 
[0038] 

Technical devices, such as the gas supply source 22 and the flow control device 24, can be made a type which can generally be 

used, and can promote reduction of cost, and an ease of handling further. 

[0039] 

In addition, since a scheduled inspection of disclosure for a stable operation is not needed, expense concerning a maintenance 
can be reduced. If disclosure should occur, it is effective also in order for the flow control device 24 to detect an increase in a 
flow of gas which tells the possibility of disclosure. In such a case, in order to prevent air from entering into an inside of a 
chamber, the flow control device can operate so that more high-pressure gas may be supplied. 
[0040] 

The equipment 10 of this invention can also be accumulated into the existing system which uses a chip further similar to the chip 

30 for modulating radiation. Since special technology is not needed, such accumulation can be attained easily. 

[0041] 
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A size and form of the hollow 1 6 can be chosen according to conditions from the chip 30. In a certain embodiment, it has 
intention so that the chip 30 and its package may be made into one and it may arrange in the hollow 1 6. In this embodiment the 
hollow 16 is designed accept the chip 30 with that package, and a chamber is supplied, it passes along the surface of a package, 
and the chip 3D does not touch air by a flow of gas which sweeps away air from a chip. 
[0042] 

Although an above-mentioned desirable embodiment explained that the chip 30 was provided with a single micro mirror formed 
from aluminum or an aluminum alloy, and was provided with a single electrode further covered with TIN, this invention is not 
limited to this specific chip 30. 
[0043] 

If an example is given, an embodiment which uses the chip 30 provided with two or more micro mirrors and two or more 

electrodes covered with TIN is also possible. 

[0044] 

Although an above-mentioned desirable embodiment explained prevention of oxidation of TiN generated while receiving an 

exposure by ultraviolet rays of the chip 30, this invention is not limited to this specific protection. 

[0045] 

An object of this invention is to provide general protection of the chip 30 from influence rather caused by existence of a reaction 
component while the chip 30 has received an exposure. 
[Brief Description of the Drawings] 
[0046] 

[Drawing 1] lt is a top view of the desirable embodiment of this invention. 
[Drawing 2] It is a side view of the embodiment of drawing 1 . 
[Explanations of letters or numerals] 
[0047] 

1 0 Equipment 

12 Housing 

1 4 Upper surface 

1 6 Hollow 

1 8 Optical window 

20 The entrance of gas 

24 Gas supply source 

26 Flow control device 

30 Chip 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[0046] 

[Drawing 1] lt is a top view of the desirable embodiment of this invention, 
[Drawing 2] !t is a side view of the embodiment of drawing 1 . 
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[Drawing l] 
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[Drawing 2] 
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[Written Amendment] 

[Filing datelHeisei 16(2004) March 23 (2004.3.23) 
[Amendment 1] 

[Document to be Amended]Descrlption 
[Item(s) to be Amended]Claims 
[Method of Amendment]Change 
[The contents of amendment] 
[Claim(s)] 

[Claim l]It is equipment (10) protected from degradation which makes a cause a reaction with a part of chip and a reaction 
component while having received an exposure of radiation for a chip (30) which contains at least one micro mirror which can be 
displaced according to an impressed signal, and the above-mentioned equipment (10) is, 
A chamber (16) for storing the above-mentioned chip (30), 

It has a window (18) which permits a penetration of the above-mentioned radiation, and an exposure of the above-mentioned 
chip (30) through which it passes in part at least. 
The above-mentioned chamber (16), 

An entrance (20) of gas formed so that it might connect with the above-mentioned chamber (16) and a flow of gas might be 
received from a gas supply source (24) . 

Equipment provided with an exit of gas formed so that it might connect with the above-mentioned chamber (16) and gas from the 

above-mentioned chamber (1 6) might be received. 
[Claim 2]It is the equipment (10) according to claim 1, 

Equipment which the above-mentioned reaction component is oxygen contained in the surrounding air, and is characterized by 
protecting a flow of the above-mentioned gas so that an ingredient which can oxidize the above-mentioned chip (30) while the 
above-mentioned chip (30) Is operating with the above-mentioned radiation which hits the above-mentioned chip (30) may not 
oxidize. 

[Claim 3]It is the equipment (10) according to claim 1 or 2, 

Equipment permitting that gas reveals the above-mentioned chamber (12) to the surrounding air. 
[Claim 4] It is the equipment (10) according to any one of claims 1 to 3 . 

Equipment, wherein the above-mentioned window (18) inclines to the surface of the above-mentioned chip (30). 
[Claim 5] It is the equipment (10) according to any one of claims 1 to 4, 

Equipment, wherein the above-mentioned window is formed so that ultraviolet rays may be made to penetrate . 
[Claim 6] lt is the equipment (10) according to claim 5 . 

The above-mentioned window (18) makes the above-mentioned ultraviolet rays penetrate. 

The above-mentioned chip (30) is provided with a micro mirror containing aluminum or an aluminum alloy and an electrode for 
generating electric power for displacing the above-mentioned micro mirror between the above-mentioned micro mirrors. 
The above-mentioned electrode is formed by TIN, or contains TIN, 
Equipment, wherein the above-mentioned chip is arranged inside a package. ' 
[Claim 7] It is the equipment (10) according to any one of claims 1 to 6, 

Equipment, wherein the above-mentioned chamber (16) is provided with a means for an electrical link of the above-mentioned 
chip (30) and a power supply means of the exterior of the above-mentioned chamber (16). 
[Claim 8] It is the equipment (10) according to any one of claims 1 to 7 . 

Equipment, wherein the above-mentioned equipment (10) is further provided with housing (12. 12a, 12b) and the above- 
mentioned chamber (16) is formed of a crevice in the above-mentioned housing (12. 12a, 12b). 
[Claim 9] It is the equipment (10) according to any one of claims 1 to 8 . 

Equipment, wherein the above-mentioned equipment (10) is provided with housing which contains chip housing (12a) and a 
superior lamella (12b) further. 

[Claim 10] It has an electrode for generating electric power between the above-mentioned micro mirrors, in order to displace a 
micro mirror in which it is how to operate a chip (30) and the above-mentioned chip (30) contains aluminum or an aluminum alloy, 
and the above-mentioned micro mirror, and is a described method, 

A step which applies a flow of gas to the above-mentioned chip (30) in order to protect the above-mentioned chip from 

degradation . 

A method provided with a step with which the above-mentioned chip (30) is irradiated while a flow of the above-mentioned gas is 

applied by the above-mentioned chip (30). 

[Claim 1 l] lt is the method according to claim 10 . 

Equipment, wherein the above-mentioned radiation is ultraviolet rays. 

[Claim 12] lt is the method according to claim 10 or 1 1 , 

A method while the above-mentioned electrode is formed from TIN. and the above-mentioned chip (30) is operating with 
radiation which hits the above-mentioned chip (30). wherein a flow of the above-mentioned gas prevents oxidation of the above- 
mentioned electrode. 
[A Written Amendment] 
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[Filing date]Heisei 16(2004) October 26 (2004.10.26) 
[Amendment 1] 

[Document to be Amended]Claims 
[Item(s) to be Amended]C!aim 3 
[Method of Amendment]Change 
[The contents of amendment] 
[Claim 3] 

It is the equipment (10) according to claim 1 or 2, 

Equipment permitting that gas reveals the above-mentioned chamber (16) t o the surrounding air. 
[Amendment 2] 

[Document to be Amended]Claims 
[Item(s) to be Amended]Claim 10 
[Method of Amendment]Change 
[The contents of amendment] 
[Claim 10] 

It has an electrode for generating electric power between the above-mentioned micro mirrors, in order to displace a micro mirror 
in which it is how to operate a chip (30) and the above-mentioned chip (30) contains aluminum or an aluminum alloy, and the 
above-mentioned micro mirror and is a described method, 

A step which applies a flow of gas to the above-mentioned chip (30) in order to protect the above-mentioned chip from 
degradation, 

A method provided with a step which irradiates the above-mentioned chip (30) with radiation w hile a flow of the above- 
mentioned gas is applied by the above-mentioned chip (30). 
[Amendment 3] 

[Document to be AmendedjDescription 
[Item(s) to be Amended]0016 
[Method of Amendment] Change 
[The contents of amendment] 
[0016] 

According to a certain desirable embodiment, a chip is provided with the micro mirror formed from aluminum or an aluminum 
alloy, and the electrode which is on a chip and has been arranged under the micro mirror in order to be covered in the layer 
which comprises TiN material and to impress electrostatic force to a micro mirror. Oxidation of TIN material can be prevented by 
a chip's receiving the exposure of ultraviolet rays in the part at least, and sweeping away air from a chip by the flow of gas, while 
operating so that a micro mirror may be* displaced according to the electrical signal impressed to the electrode. 
[Amendment 4] . ■ 

[Document to be Amended]Description 

[Item(s) to be Amended]0038 . 
[Method of Amendment]Change 
[The contents of amendment] 
[0038] 

Technical devices, such as the gas supply source 24 and the flow control device 26, can be made the type which can generally 
be used, and can promote reduction of cost, and the ease of handling further. 

[Amendment 5] 

[Document to be Amended]Description 
[Item(s) to be Amended]0039 
[Method of Amendment]Change 
[The contents of amendment] 
[0039] 

In addition, since the scheduled inspection of disclosure for a stable operation is not needed, the expense concerning a 
maintenance can be reduced. If disclosure should occur, it is effective also in order for the flow control device 26 to detect the 
increase in a flow of the gas which tells the possibility of disclosure. In such a case, in order to prevent air from entering into the 
inside of a chamber, the flow control device can operate so that more high-pressure gas may be supplied. 



[Translation done.] 
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im^m 1 ] 

Enin$nfc:m^Kis;i;T^{iiBjgg^v-r^n57-^'>^< 1 1 i -o^ts^ -y y (3 o) 

P)<SS-r5^B(lO)T-feoT.±IE^B(lO)(i, 

±mf- -yy (30) ^ iR *rt -r s 46 £D ^ > (1 e ) 

± IE Sfe *flS <03ijli:±ief''yy (3 0) (D'pts t i> -^^(DM^ t^Wf^T (1 8 

) i: ^ «i ;i . 

OiJitntc J; o T±ie^ -ir > A (i 6) *^ e. ± 12 S jcS fig 5^ *^ - If ^ ti S C t * If ® i: f 
?.^Bo 10 

IS * 3« 1 {CIS « CD^ « (1 0 ) T- £ o T . 

±IBSlSfi!c5^-ti:ilHcD^Mtc#$n^i?«T$)0.s ±IS;y"XcD!^nti±IB^-yr(3 0) 
^ fc 5 ± le «J *t ^5 J; o T ± IB ^ 7° (30) t'^i^m LTl^ ^miC ±6^=^ -y f (30) 
<0 ffi pj fte * fig ^i- Sf! fk L*i>J:9{c«S|-r5c:t%!K5Fmt "T S^ilo 
C W 3S 3 ] 

« * Jl 1 S 2 le « ,o g « ( 1 0 ) T o T , 

±IB^-vy''^ (1 2) ti;<fXA^iSHc0SMti:iia-r^ci;^|^S!-r^ci:*1tSi[fr-5S 

Bo 

[ if # 4 ] 20 

tn^m I nm 3 (D\.^tni3-'icmm<Dmu (i o ) t-^ot\ 

±i2^^:^/'^ (1 6) a. ±ie^-w/^ (i 6) tai^$n*^o;!fx«)ieM (24) 
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IS * ]Sl7bS4<DI/>-rn*MC|3«OgB(10)T£oT. 
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[■l«*« 6 3 30 

If 1 7!;g 5 cDI,^-rnA^tClE«c(D^B ( 1 0 ) T'fe o T> 
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[tf^«7 3 

lfsR«]7^S6cDl^-rn*>tCtB«c®^B(10)T&^T, 

[ if * 8 ] 
If 7 t iE«<O^B (1 0) TfeoT, 

±12^ (1 8) it ±tEmnm^'mmtE "it ^ (DT h 0 . 
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im^m 9 ] 

tMi^m \ 8 (D\.^-rni}'ictim<Dmm (1 o) T'^ot. 

±l2f^^y/^ (1 6) It. -y y (30) i:±IE^^>/^ (1 6) © ^^•gI5 <D « :^ « 

CIS*« 10 3 
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1 6) l>t±ti/^'y i^:^^ (1 2. 1 2 a. 1 2 b) rttOCflgPfCfcoTJg^^nTVStlt 
[ IS * J* 1 1 ] 

t9*«i7ijsio<Dv-rn3!>^{cgeeo^@(io)-z?feoT, 

±I2^S (1 0 ) « ^ ?> {C ^ >y -i; ^ ( 1 2 a ) ±« (12b) h^'^tS^s^ V 

im^m 12] 

^•^7° (3 0) ^ i'f m ^ ^ ^ y; m-u r . ±ti^ y zr (so) ti> zyp^-'^^sfcii 

^X£0}Jitn*±l&^'yy(30)tc^T5X'r«yyt. 

± IB X CD jjit n *^ ± se «y :^ (3 0 ) tc ^ t e. n t v> s pa ± ib ^ «y (3 0 ) tc *t f 

±ME^ (3 0) t±H^*t$nTi/^^ra> ^{t:*^6.{S®^n5i:i:^#g4i:-r§;^?So 
Cffl?^« 1 3 3 

i» * J« 1 2 IB S CO 7? }£ T' $) o T . 
±iB«[*fi^{iisi^«ST$.'5 c t m fc-r -SSIlo 

tS*«12*/-c«13{C|B«05^ST'$)oT, 

± IB « IS ti T i N e. fi)c ? n . ± IB X o )5S n , ± ib ^ -y (30) icmtz^w^mm 20 

{cj;oT±lBf^'y:i^ (3 0) AM^KiLTv^SH, ±IB«fiio^fl:%RS± -r^ c i: ^ 1^ M i: 
■r «:)^}So 

[ 0 0 0 1 3 
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L*^b**^e), T i N ■vrntotitzmmic-mi^^mnLti^mta-^E ti. -t^ ^ ^c^^nfl§^9t^c f[ ib t\ 
St, ^m.f3: E (omitm^^r- li T i N<o^{b*'«?i#^c ^nso cn{±, ^j^if, 5^ 
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[ 0 0 0 5 3 

mm<omi\: c-mit^^i^T i 02)fi:<tsFfaat3:. t i n ti'' mit l rzm ic ^ ^ a ^7 — 
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T v> ^ L *^ b . mmicm^ i&^ti^mitm ( t i o 2 ) "t" i; ja * e, n t- ^ 
«t:> s T § o 

[ 0 0 0 6 ] 

t <D g ^ jg S d t T- ^ S o 10 
[ 0 0 0 7 ] 

CD ic-r ^'ms,m.^nic ^ -D r (D p^m n^c t r- ^ o ^ tc , m^M^ic-t ^ c tr- . 

[ 0 0 0 8 ] 

fcfg^flSS-r ^'i:>B*^f8i L. ^cDf^, ?li:^OF^{c. M x. O H fc)56i "T @ ?B »? O J; 20 

a « 0IJ ?L if ffi (^) )5a « *i IX 0 ® v> pf * if ^ # {c a « § t^- -r o 
[0009] 

S T , Sn *^ ^ 1/^ ?l ^ «^ S L n {f ^ e> ^ /c 46 , ;< >' -r X CD *^ ;>3 

[0010]. 

n i CD ^HcD^^*^^(Dl^gi3(C«AL<SS X jg ^ f S cD ^ <♦ fc i6 f C , 3g {i 

m SB T ^ it ni±* ^ e. ^ i;^ o L T . ± 12 CD Frg ^ (i (1 CO 73 f* tc a T t± ^ § o 

[ % w CD ^ ] 

[ 51 L J: d S ^S] 

[0011] 

[KS^/Sj^rsrcfecD^is] 

[0012] 

CcDSe<j«.^l^-AltcfE««^Bi, i'L'-A12fi:ie«^cD7j?*i:T'<S9^^4aSo 40 
[0013] 

* Bfl . 01 iD ^ n ft ^ C T ^ ffl oj ftg V ^ □ 5 V - ^ '> < t t 1 O $ ty -y 

jai^^ y:/cD'>5&< i:t)-gI5'\cDB^*tt«rffg-r5Si:>gr<i^, ±ief^-V>/^*>e>**XcD 
[0014] 

^e.tC, 2|s:SI^«, ^>y:^^f^»$-&«7^?**««-rSo CcD^'y^ti^ 
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[0015] 

o 10 

[0016] 

^ - m r ^ c t ic 0 . m ±r ^ c t ti'^ T ^ o 

[0017] 
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0 1 t± *^ W O S t L V> H SS fiBJ «D ¥ ® 0 ^ ^ L , 

[ II 0IJ 1 ] 
[0018] 

0i{c(i, *fgR^£Da$H/>iisg^jtcfie-9gHi 0A'«^$nTv^-i)o ^«i otif^-yr^ 

[0019] ^ 

/^'^i^y'tfi 2{±. cam 1 6 n/c±® 1 4^i^o„ nam i 6 ti ^ >y ^^iRSSf s so 
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[ 0 0 2 1 ] 

^Sl 0(i, /N'i'J^y^'-i 2fc;yx<OAP2 0%$tyo ;«fxcoAP2 0{ig2 2%iRS-r 
5o *"XCDAP2 0{i. S2 2*^P>>'N'i7i^>-j!^l 2£0Cami efC^'X^rRXITjiSH^^/cfe 

{c> narni 6i:JSA^oTv>*o ^:^<OAP2 0«/N"i;>i>'yi 20«iJ®JceB^nTi^i. 

[ 0 0 2 2 ] 

^X§2 2<^t,-5-7?oaSgPti. {3gSI;«fX«r»e-rs*f:^«!ii&i®2 4(Cjl!^?nTV>So 

^X«i^j®2 4*^P,/N'i7S/'>^'] 2 (Omm I 6^<D**7.<D8iin«, i5iiS^JSi)^g(niass fl 

ow controller) 2 6 J; -p T fij P ^ n T o 50 
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[ 0 0 2 3 ] 

a S L < . is » :<7 X « T ;U n" > $ « ^ ^ / 7)< ^ J; V> o L *^ L . mitiJ^^Umt^fc 
[ 0 0 2 4 ] 
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02 fi, is"^ 9 \ 2fc0 1OW2O^D»ra0^^■ro>'^':7 > ^1 2 « . - ;^ « 

S fij ^ m fc -r f- :/ "^7 > y 1. 2 a s T 75r CD i) 7 ^ y gi3 2 S^^/IH tcWr^± 
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l^?>nrv>So Hmi 6{i±Sl 2brt{cjgfi8^n. ±«1 2bigrSjiLTJit;Tl/^So 
SSI 8(i:±«12b£D±ESl 4±(cjg^$n?.p 0 2tc^^n§<fc-5tc, f^-yT'-'N'^i?:/ 
2ai:±1Sl 2bi:!!>^^f*fi)^, mfh \ 6rt{i:^-y:/30*^g2«.^n^J;'5{Cs ^ 
'y:^M-^v;>>fl2a±fC^->':/3 0A^iaM?n'5o 0*^6)t)*>?>J;o{C. ^>y7"3 0i; 

*"7,A's^-y7'3o^jajg-r§c:i:;&w=s-r?)j;d^\hffi(cjgfig$nTV'>So is^.^ 

^ 14 S T' t± * 1/^ <D T' > ^ -v y 3 0 O ^ m (i ffi * T- -S o 
[ 0 0 2 6 ] 

iXTfc. ItJ^CD^-yT'SO^iSofc^e^S^SiifiRJfcBaaL. SBlO tOf^Wj-^ $ P 

^^Sfctoic, ti1ii*W-i' ^ 0 5 ■7-<DT77{ciES^nTi/^5o ^ <0 IS 3i ifi 

[ 0 0 2 7 ] 

<t Kl O X g fC 43 T > « ® ^ a o T l/^ -5 T i N W O ^ J& B§ <- i6 , IHl m 1 6 t IS 1 

8i^<y:r-'N<::^i;'>yi 2 ai:A>e.jefig$nfcf--f>'/^<D(ti(c^'y:^3 0*^BBS^nSo 

>^"X«*&}®2 4A^P>£OffiS;y'Xti. ?^t«M»Sil2 6T-^JiiBI^n**^&^ W2 2i;**;:^0 
AP20 7b^?>^-\'>>'^<DrtgI5Jc}^4ajiCyo 

[ 0 0 2 8 ] 

^7.<r)XUZ Oii^tb^^^ > -'^ CD gp fc n ii A. 35 , X ti ^ ■\' «y 3 -2 ^ <y 7' 3 30 
OtcStn. ^1 8{Cji^fffi-r?.^>y7'3 0cD±®;&3l3ir?)o 5^-y7'3 0^ajl-r^;9"XCD 
jJSnfCc}:-3T,^M«f^-y7'3 0*^e.-ffl^nSo ^^^/■?a^af1ijfiTii^<, ;yxt 
:*fxcDMntcJ:oT^*>n:r£^mttt^-v>'>'^*^6}?SiniiJSc:i:!{)^T*5o iST^nmnif^ 
^-yy3 0O±ffi^i*^S^cfcdfc. /N'i7i^>i^l2tia.*L.<{i> ^^>/^cD;yX£DA 
P2 OfcWlp]-r^tJ®*^?>;^XcD}?itm^BjflgJC-r-l)c};dfcS:lt*n^o i3 =f- ^ f%t^ 
?>j^m?-li-5ji*nS*I^^ISfi. :<fX<DAP2 OtCj^[S]-r^iiJcD7^>'i^2 SrttCgSCt^tl 

[ 0 0 2 9 ] 

*^^)JS0lJT-tiv ;^XCDAP2 0(cJt(o]LT;;9~XCDfcBP*'«iS:lte.nTt.<i;^^o ^'XcDffiP 
*^IStte.nit«^tc{i. ^•v>>"J7b^e)j^dl-ri)*"X%;<7'X«*&M'\i:S!^$-<*x :<3"XcDP^ 40 
lHlK*Jgfi!c-rsci:*^oIftlT'feSo CCDSISgffiHi, it;ffi*CgS**X«r^fflL;rci:f?lc. « 
S X CD D X «r <g M f S fc 46 S ffU T' 36 « o 
[ 0 0 3 0 ] 

^•^>''^^ji3a-r-5:<rx(cj;t?T^^>'-'^<D^m«-i«^n, ^•A-^'/^a^-©^, ^-t-y 
-'^i^fc;<fxcDgiin*^i^^$nTv^5iso. ^mtcaftftnsctA^^i.>o 

[ 0 0 3 1 ] 

^ e tc. X CD SS n , W T Ift -r § J: ^ > )!S *t iit ;!3^ ^ 5 C t T- ^ ^ ^ /c ^ -y ^ 

3 0 * j^sp -r s ^ftfij * « fc f 0 

[ 0 0 3 2 ] 

^•y7'3 0cDf'^l!jXgtC*Jl,>T, 7)<ffi«'^U--»f-5:i:cD)@^;&^^jlitCj:oT^i!*m;J 50 
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mm L r =^ -y f 3 0 l,C'^ tc ^ ^ o l,c ^ ^ i: -^V ^ MgFa . Sfc{±!SI^1.^A^jgiSBlft6:&fte 
© -rn !{)^ to *J 3b^ }g fig ^ n T V> o |g$L<«, -MB as (double iniaging)«rl!tt 5 
re fc . ^ :^ 3 0 ± Si fc b T « 1^ L T i. <5 -5 *■« m l/-" o 
[ 0 0 3 3 ] 

V ^ a 5 ^ - fc a s ^ n «S a ^- c T- s *f L . .^1 8 ^ iS L . M > y 1 2 

mjSiBi^lS^:0-L'T«^{CEnj!)P?n-5o 10 
C 0 0 3 4 ] 

nrcW^fl^tCiJ; 1;t> SWJt^cD^ra^ia (spatial modulation)}* . S W^l^*^ S fc o 
[ 0 0 3 5 ] 

n 9^ >y 7° 3 0 £D rc 46 1^ ^ f t S 1^ ;!)^ 5t fig ^ n ^ o iin <fc »3 > ^ y r 3 0 O ft ttl (c, 

L ^ <y 7° 3 0 *^ ^ M 45 © K ^ tS: if O ^ ft S f5 fiSt 5^- ^ 6^ n fc * P> > fl ^ L T fc T' 5 20 

■9o ±.m<o {z. mitm.m.<D^x' =f- -y 3 0 ^VfWiZ ^x\.^^m(OT \ nmnnmitM 

, ll8itcS;mffi*^9lj!iP^nv ^ni^*^-7-r^P5-7-i:v-ri'n5^-<0t>i^i:c0W(0 
XU-y h^iljiUTT i N«i^4 tc^fci.^ ft feLT i N«i|54®^fb*'!|5§±T't 

^ n t±\ « ^ Ep jtip $ n fell ^ « ^ jtS i; it V a ^ - o ^ {± M '> L , zf<r> 

[ 0 0 3 6 ] 

a^L<li, Dfimi 6«f^-y:/30i:7t^^l 8i:©rao4^^•v•v7'32;^)^/J^^;&»Tffi^t. 

*^iSjIT'l^£^ni.o ?P.tC, *"X«l!i&ii2 4*^P>;^"XcDAP-^cO;«'XcDr?itn*^ i?it«$ij 
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